Objective: The aim of this study was to assess the presence of an antiinflammatory activity of a new combined aerodisperse system under conditions experimental lymphadenite. Materials and Methods: Lymphadenite was reproduced by injection of bacterial lipopolysaccharide into the lymph node. The test spray and comparison spray (Tantum Verde®) were introduced by the irrigation of the posterior pharyngeal wall for 3 days after the induction of inflammation in doses: 0.5 mg / kg; 1 mg / kg; 1.5 mg / kg, 2 mg / kg. After this time estimate the concentration of CRP, TNF-α, leukocytes in the blood and the severity of the inflammatory edema of the lymph node. Results: test spray (all doses) provide reduce the concentration of CRP, TNF-α and leukocytes in the blood, and in doses of 0.5 mg / kg and 1 mg / kg -inflammatory edema of the lymph nodes by 12.9% (p <0.05) and 9.3% (p<0.05), respectively. In this case, the anti-inflammatory effect of the test spray in doses of 1 mg / kg is comparable to that of benzidamine. Conclusion: The test spray has an anti-inflammatory effect comparable to the pharmacological effect with the benzidamine, and may be included in further development, with the goal of creating a drug for the treatment of URT diseases. Since the increase in the dose of the test spray does not increase the pharmacological activity, the optimal dose of the test spray can be considered 1 mg, which is equivalent to 2 sprayings.
INTRODUCTION
To date, acute and chronic diseases of the upper respiratory tract (URT) represent one of the significant problems of otorhinolaryngology. 1 According to WHO statistics, 15 to 36% of the adult population in one form or another suffer from this nosology every year in the world. 2 URT disease is diagnosed almost throughout the calendar year, but in the period from September to April, they acquire a massive nature, which is associated with an inadequate reactivity of the immune system and an increased tendency to infection with the URT mucosa. The most common diseases of the upper respiratory tract are considered to be rhinitis, sinusitis, adenoiditis, tonsillitis, laryngitis and pharyngitis, in which various parts of the respiratory tract are affected. 2 In this case, the generic pathogenetic mechanism of damage to the mucosa of the URT under the conditions of initiation of the pathological processes presented is the induction of inflammation. Thus, it can be assumed that anti-inflammatory therapy can rightfully be considered line of URT treatment. 3 Experimental and clinical studies of recent years show that without proper pharmacotherapeutic impacts, which limits the focus of the inflammatory reaction, one can only talk about the success of the treatment measures, which in turn dictates the direction of searching for new drugs for the treatment of URT diseases -anti-inflammatory drugs. According to the clinical studies, in the conditions of inflammatory diseases of the URT, preference should be given to drugs acting locally, as well as providing a complex (anti-inflammatory, local anesthetic and antibacterial) action that prevents the risk of systemic side effects, and also reduces the likelihood of chronic disease and increases, thereby, the effectiveness of ongoing pharmacotherapy. 4 The use of steroidal and non-steroidal anti-inflammatory drugs for the treatment of inflammation is associated with a high risk of developing unwanted reactions, 5 which determines the search for alternative medicines among natural objects that can combine high efficacy and safety of use. 6
MATERIALS AND METHODS

Design of the experiment
The content and all manipulations conducted with animals corresponded to the norms of international experimental ethics (European Convention for the Protection of Vertebrates used for experiments and other scientific purposes (Strasbourg, 1986) . The experiment was performed on 42 Wistar line rats-male, divided into 7 equal groups of 6 individuals in each. The first group is pseudo-operated animals (PO). The second group of rats is a group of negative control animals (NC), with reproduced lymphadenite without pharmacological support. The third group of rats -with reproduced lymphadenite -received a comparison drug benzidamine (spray Tantum Verde®, Angelini, Italy) at a dose of 1.2 mg (1 spraying). 3 The fourth, fifth, sixth and seventh groups of animals with reproduced lymphadenite received the test spray (chlorhexidine + Eucalyptus globulus extract + Salvia officinalis leaf extract) at doses of 0.5 mg (1 spraying), 1 mg (2 spraying), 1.5 mg (3 spraying) and 2 mg (4 spraying), respectively. The test spray and spray of comparison were introduced by irrigation of the posterior pharyngeal wall of experimental animals for 3 days after the induction of inflammation.
Journal of Young Pharmacists, Vol 10, Issue 3, Jul-Sep, 2018
Model of acute lymphadenite
The narcotized animals (chloral hydrate, 350 mg / kg) were fixed on the operating table in the back-down position. In the area of the neck anterior surface, hair removal was performed; antiseptic treatment of the operating field was performed. Then a midline incision of the skin was performed, and fascias were excised with tweezers, exposing the lymph node (Figure 1 ). The pro-inflammatory LPS (E. coli, Sigma-Aldrich) was administered in a volume of 20 μl at a rate of 0.1 mg / kg. The wound was layer-by-layer sutured, antiseptic treatment of the joints was performed. Exposure time was 72 h. At the end of this time, the animals were seized blood, followed by the production of serum and the determination of markers of the intensity of the inflammatory reaction -C-reactive protein (CRP) and tumor necrosis factor-α (TNF-α). Also, the intensity of the inflammatory edema and the change in the concentration of leukocytes in the blood were assessed.
Enzyme-linked immunosorbent assay
The content of CRP and TNF-α was determined by the method of solidphase enzyme-linked immunosorbent assay, using species-specific sets for ELISA from Cloud Clone corp. (USA) and Infinite F50 microplate reader system (Tecan, Austria).
Assessment of inflammatory edema
The severity of the inflammatory edema was determined by the drying method, for which the lymph node was removed, weighed and dried in a dryer until a constant weight was reached at a temperature of 600°C. Lymph node was re-weighed. The severity of edema was judged by the loss of moisture (expressed as a percentage of the initial mass of the lymph node).
Determination of the content of leukocytes in the blood
The white blood cell count (WBC) was assessed using a system of the veterinary automatic hematological analyzer BC-2400 vet (Mindray).
Statistical methods
The results of the experiments were processed using the variational statistics method using the STATISTICA 6.0 application software package (StatSoft, Inc., USA). Data were expressed as M ± SE, tested for normal distribution using the Shapiro-Wilk test. In the case of a normal distribution of data, the Student's t-test was used to compare the averages. With an abnormal distribution of experimental results, further statistical processing of the data was carried out using the Mann-Whitney U test. Differences were considered statistically significant at p <0.05.
RESULTS
In the group of pseudo-operated rats, the total leukocyte count in the blood was 4.87 ± 0.479 * 109 cells / L ( Table 1 ). The serum concentration of C-reactive protein and TNF-α (Table 1) in the PO group of rats was 1.28 ± 0.095 mg / L and 20.27 ± 1.398 pg / ml, respectively. The degree of hydration of the lymph node (Table 1, Figure 2 ) of the untreated animals was 74.26 ± 0.296%. In the NC group of rats under acute lymphadenite, an intensification of the inflammatory process was observed, which was reflected in an increase in the concentration of CRP and TNF-α ( In rats against the background of correction of acute lymphadenite with benzidamine in comparison with the NC group of animals, the concentration of CRP and TNF-α decreased ( The degree of hydration of the lymph node in the application of the spray under study at doses of 0.5 mg and 1 mg did not statistically significantly differ from that of the PO group of rats. At the same time, the application of the test spray in doses of 1.5 mg and 2 mg had no significant effect on the severity of the inflammatory edema of the lymph node (no statistically significant differences were found in comparison with the NC group of rats).
DISCUSSION
Infections of the upper respiratory tract are the most common form of the infectious process in all age categories, with the inflammation dominating the pathogenesis of the upper respiratory tract infection. Inflammatory diseases of the upper respiratory tract are one of the most socially significant nosologies, significantly affecting the quality of life of people. Particularly acute problem of therapy of this group of diseases is in childhood, which is associated with high frequency and recurrence of morbidity. The inflammatory process in the airways causes increased vascular permeability and extravasation of essential nutrients. Inflammation of the epithelium of the respiratory tract is the «entrance gate» for the attachment of a secondary infection. Thus, inflammation of the upper respiratory tract, of course, requires correction. 7 Currently, in the treatment of inflammatory diseases of the upper respiratory tract, a complex approach firmly presupposes the use of drugs that provide combined anesthetic, anti-inflammatory, mucolytic and antimicrobic effects, which simultaneously affects the maximum number of etiologies and symptoms. At the same time, local application of medicines comes first, allowing localizing their pharmacotherapeutic effect and reducing the incidence of side effects. Use in acute bacterial rhinosinusitis antibiotic preparations in the form of a spray significantly increases the effectiveness of therapy and reduces the risk of complications and can be recommended in children under 1 year of age. 8 Modern local therapy for acute sinusitis is directed, among other things, to reducing the contamination of the mucosa by pathogenic flora. 9 Included in the composition of sprays phytocomponents (primarily essential oils) have a pronounced bactericidal, antiviral and anti-inflammatory effect, which leads to a decrease in the concentration of viruses, bacteria on the mucous membranes of the respiratory tract, improve the outflow and release from pathological contents of the paranasal sinuses, eliminate cough caused by flowing mucus down the back wall of the pharynx, restoration of the function of mucociliary transport, increasing the effectiveness of the use of topical medicines. In the surgical treatment of sinusitis in the postoperative period, complex therapy is applied, including local antiseptics, steroids and saline solutions. 10 Treatment of adenoiditis surgically (removal of the tonsils) is now moving aside in connection with the important role of pharyngeal lymphoid tissue in the formation of immunological defense of the body, with priority shifting towards local drug therapy. According to bacteriological and mycological studies it was shown that the use of topical preparations with antibacterial component is adequate in 75.5% of cases of acute adenoiditis. For example, in children with adenoiditis, the expediency of using a spray for local application "Deflju-Silver" on the basis of colloidal silver, Icelandic moss and dexpanthenol with vitamins A and E is shown. The common symptom of acute inflammatory diseases of the oropharynx is, first of all, pain syndrome (sore throat) -one of the most common symptoms of upper respiratory tract diseases, which many patients consider the main problem. Thus, the symptomatic treatment of pharyngitis consists in the treatment with moisturizers and reducing irritation of the pharyngeal mucosa, as well as bactericidal therapy. The use of combined topical preparations with antiseptic and analgesic effect in the form of various dosage forms (rinsing solutions, sprays, drops, tablets, lozenges) is pathogenetically grounded.11
To stop the pain syndrome, local preparations in the form of sprays that exert anti-inflammatory, as well as disinfectant and softening effects are widely used. According to the questionnaire, in the treatment of sore throat, sprays are preferred by 88.5% of patients, most often using local antiseptic drugs. More than half (60.4%) of respondents preferred phytopreparations, considering their use as the most effective and safe method of treatment. 12 Local therapy of acute pharyngitis includes treatment of the oral cavity and pharynx with antiseptic solutions or antiseptic sprays, including plant origin (infusions, extracts, etc.). In the treatment of chronic pharyngitis, the removal of a pain symptom can be carried out by irrigation of the pharynx with symptomatic analgesic agents, and as anti-inflammatory agents, use infusions of chamomile, sage. 13 In complex therapy of these pathologies often include local antimicrobial agents of a wide spectrum. The medications used in this case may include one or more antiseptic agents, including natural antiseptics (beekeeping products or plant extracts). The most convenient is the aerosol form, which allows the drug composition to be delivered directly to the inflammatory focus. It is shown that the effectiveness of irrigation of the pharyngeal mucosa with a spray with plant extracts is comparable to that of an aerosol containing a synthetic antiseptic hexetidine, but a broader spectrum of action of plant components promoted a more rapid recovery of the normal microflora of the pharyngeal mucosa. The reparative and anti-inflammatory effect of a spray containing thick extracts of the roots of licorice and eucalyptus leaves. 14 is shown. According to the data of the pharmacoepidemiological study, 74% of respondents with throat pain (pharyngitis or tonsillitis) chose the drug on their own, the most preferred dosage form being sprays. 15 Since the treatment of inflammatory syndrome accompanying infectious diseases of the upper respiratory tract, it is advisable to use preparations based on plant objects in our study, we adhered to this principle. It is also known that drugs obtained from the Eucalyptus globulus have anti-inflammatory, antiseptic and analgesic effects. 16 by suppressing the main signaling pathways providing induction and maintenance of the inflammatory process, such as TLR-4 → MAPK → TNFα → NFkB pathway. At the same time, the use of Salvia officinalis as a basis for the creation of anti-inflammatory agents of raw materials and galenic preparations suppresses the formation of E-selectin, 17 which prevents leukocyte infiltration of bronchopulmonary epithelium, reducing its damage. 18 Thus, the plant components included in the studied aerodisperse system provide the potentiation of the anti-inflammatory effect, and the inclusion of chlorhexidine in the composition will enhance their antiseptic effect, which, however, requires further study.
CONCLUSION
The developed aerodisperse system dose-dependently reduces the severity of the inflammatory response in conditions of acute cervical lymphadenite in rats. The use of the investigated aerodisperse system at a dose of 0.5 mg contributed to a decrease in the concentration of CRP and TNF-α, the degree of hydration of the lymph node and leukocytosis. At a dose of 1.5 mg and 2 mg, the application of the test spray contributed to a decrease in the concentration of leukocytes, the content of CRP and TNF -α, but did not have a significant effect on the degree of hydration of the lymph node. The use of a spray at a dose of 1 mg contributed to the normalization of all studied indices practically equal to the benzydamine degree. Thus, the optimal dose of the test spray can be considered a dose of 1 mg, which is equivalent to 2 spraying.
